More than 1800 species of medicinal plants grow in Shennongjia Forest District, a National Natural Protection Region of China. Most of them were recorded to be used as anti-inflammatory agents in the folk.
1
H-NMR data of 1 contained an olefinic proton at d 5.28 (br s), a methenyl proton at d 4.98 (m), two doublet methyl groups at d 1.01(d, Jϭ7.0 Hz) and 1.31(d, Jϭ7.0 Hz), two singlet methyl groups at d 0.88 and 0.86 (each s), attributable to a steroidal aglycone moiety. Furthermore, the furostanol glycosidic nature of 1 was suggested by the strong absorption bands at 3432 and 1050 cm Ϫ1 in the IR spectrum, and a semiketal carbon signal at d 110.65 in the 13 C-NMR spectrum. 9) The above 1 H-NMR spectral data and a comparison of the 13 C-NMR signals of the aglycone moiety of 1 with those described in the literature 10) showed the structure of the aglycone to be (3b,22a,25S)-furost-5-en-3,22,26-triol. The aconfiguration of C-22 hydroxyl group of the aglycone moiety was deduced from the semiketal carbon signal at d 110.65, instead of d 115.5 for b-configuration, and it was further confirmed by the ROESY correlation between H-20 (2.21, dq, Jϭ6.5, 7.5 Hz) and H-23 (1.95, m).
11) The 25S stereochemistry was inferred by the resonance of H-27 methyl protons at d 1.01, a few bigger than 1.00 12) ; and also by the resonance difference between equatorial proton signal (3.46, dd, Jϭ6.5, 9.5 Hz) and axial proton signal (4.06, m) of H-26: 0.60 ppm, a few bigger than 0.57 ppm. 13) Yamogenin, 14) an isomer of diosgenin, was obtained from the hydrolysate of compound 1, which further confirmed a 25S configuration for compound 1.
When The absence of any glycosidation shift for two b-D-glucopyranosyl moieties which contained anomeric protons at d 4.78 and 5.21 as obtained from HMQC and TOCSY data, suggested that there be at most two sugar chains in compound 1. A sugar chain was determined to be attached to C-26 by an observation of glycosidation shift of C-26 signal from d 66.00 to 75.37, and this linkage was further indicated by the cross peak between the carbon-13 signal at d 75.37 and the anomeric proton signal at d 4.78 of b-D-glucopyranosyl moiety in the HMBC spectrum of 1.
Similarly, a cross peak between the C-3 signal of aglycone at d 78.13 and the anomeric proton signal at d 4.89 in the HMBC spectrum of 1, together with a correlation between H-3 proton at d 3.98 and the anomeric proton at d 4.89 in the NOESY spectrum of 1, indicated that another sugar chain was located at the C-3 position of aglycone. A 1→4 linkage of the middle sugar moiety to the inner one was revealed by a cross peak between the C-4 signal of the inner glucose at d 81.11 and the anomeric proton signal of the middle glucose at d 5.12 in the HMBC spectrum of 1, and further determined by the correlation between the H-4 proton signal of the inner moiety at d 4.57 and the anomeric proton signal at d 5.12 in the NOESY spectrum of 1. Finally, the terminal sugar residue was assigned to be located at the C-2 position of the middle moiety, which was determined by a correlation between the C-2 signal of the middle moiety at d 86.12 and the anomeric proton signal of the terminal sugar at d 5.21 in the HMBC spectrum of 1, as well as by a cross peak due to a correlation between the H-2 proton signal of the middle sugar residue at d 4.14 and the anomeric signal of the terminal residue at d 5.21 in the NOESY spectrum of 1.
A Pair of Diastereoisomeric Steroidal Saponins from Cytotoxic Extracts of
On the basis of all the evidences, compound 1 was
Compound 2 was obtained from a peak closely behind that of compound 1 on the HPLC. The coloration tests, IR, 1D and 2D NMR spectral data of 2 were almost superimposable on those of compound 1, with an exception that the proton signals of 2 due to H-26 [d 3.61 (dd, Jϭ5.5, 9.5 Hz, H-equatorial); 4.06 (m, H-axial)] and H-27 [d 0.97 (d, Jϭ7.0 Hz)] of the aglycone were slightly but distinctly different from those of 1. The chemical shift difference (0.45 ppm) between the equatorial proton and the axial one was smaller than 0.48 ppm, indicating a 25R configuration of 2, 13) which was consistent with the fact that the chemical shift of H-27 in compound 2 was less than 1.00 ppm.
12) Furthermore, diosgenin was obtained from the acid hydrolysate of 2, which confirmed the 25R configuration of 2. Accordingly, compound 2 was identified as
The separation of a steroidal mixture of 25R and 25S epimers is very difficult, 15) however, compounds 1 and 2 were obtained with a satisfactory purity in this experiment, ca. 99.9% for compound 1 and ca. 98% for compound 2.
Compounds 1 and 2 were isolated from SF (a sample, see Extraction and isolation), which showed marked inhibitory action towards HeLa (inhibition 81%) and HL-60 (inhibition Table 1 . 13 92%) cancer cell lines in MTT method at 10 mg/ml.
Experimental
Optical rotations were recorded with a Perkin-Elmer 241 spectropolarimeter. IR spectra were measured on a Nicolet FT360 instrument as samples in pressed KBr disks. 1D and 2D NMR spectra were recorded using Bruker AM 500 and instruments with Me 4 Si as the intestinal standard. FAB and ESI mass spectra were obtained using a VG AUTO Spec-300 mass spectrometer and Finnigan-MAT LCQ DECA XP plus mass spectrometer, respectively. HPLC was performed using a Extraction and Isolation Air-dried powdered rhizomes (7.85 kg) was extracted with methanol under reflux. After the removal of solvent in vacuo and freeze-drying, the methanol extract (3659 g) was obtained. The extract was suspended in water (3.6 l), and then extracted with CHCl 3 , EtOAc and n-BuOH, respectively. The n-BuOH-soluble extract (300 g out of 1383 g) was dissolved in water (2.0 l), and then was subject to macroporous resin column chromatography with gradient elution (100% water→100% methanol). The 30% methanol eluate (60 g, SF) was dissolved in methanol (100 ml), and then poured drop wise into acetone (1.5 l). The resulting precipitates (58 g) were separated by repeated Rp-C 18 silica gel column chromatography in elution with gradient solvent system (100% water→60% acetonitrile) to give rise to 83 fractions. Fractions 70-72 (1.8 g) was further separated by repeated preparative HPLC eluted with gradient solvent (15%→30% acetonitrile within 60 min, 6.0 ml/min, 203 nm detection), and then repeated semi preparative HPLC eluted with gradient solvent (20%→25% acetonitrile within 30 min, 1.5 ml/min, 203 nm detection), giving rise to compounds 1 (76 mg) and 2 (28 mg).
Bioassay The cytotoxic activity of the sample SF (see Extraction and isolation) was evaluated according to the same protocol as the literature.
16)
Acid Hydrolysis Compounds 1 (18 mg) and 2 (11 mg) were refluxed with 2.0 M HCl, respectively. The hydrolysate was neutralized with NaHCO 3 , and then extracted with chloroform. The chloroform-solvable part was repeatedly purified by using preparative TLC, giving rise to yamogenin (3.5 mg) and diosgenin (2.1 mg), respectively. 
